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Motivation 

The intention is to support different stakeholders involved in CH 

applications with information to select best suited spatial and spectral 

recording: 

ï A user of COSCHKR App interactively provides information about a CH 

object s/he would like to record, related external influences, and the 

intended application of the digital data.  

ï Based on the userôs input COSCHKR App will give recommendations 

which recording technology is best suited to fulfil all input requirements. 

ï Backbone of COSCHKR App is the knowledge we collected, structured 

and modelled in COSCHKR Ontology  
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Motivation 

Å All CH experts will benefit from this web based system as they will receive 

objective recommendations which s/he could use asking technical experts 

for specific offers.  

Å All technical experts will benefit from this web based system as they will 

receive more specific requests from the CH experts.  

Furthermore, they could check their own approaches. 
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How to express/represent 

knowledge 

Å We have to develop an ontology knowledge model (so-called  

COSCHKnowledge Representation). 

Å This ontology structures all necessary knowledge about all decisive factors 

in the decision making how a physical CH object has to be recorded to best 

fulfil the conditions of the targeted application.  

Å The ontology is based on all knowledge we are able to collect  

ï Our individual theoretical background 

ï Our own individual practical experience 

The ontology is designed based on this knowledge through an 

expert (Ashish)  
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Å The ontology is a theoretical concept we are 

building up through inductive reasoning out 

of our collected content. That means:  

ï We need a high number of singular cases and/or an 

expert who already gained experience through 

many singular cases.  

ï The expert creates a theoretical concept on the 

basis of his/her experiences or singular cases.  

ï This is an approach very common to all humanities 

and science disciplines! (e.g. archaeological 

typologies, ñRites de passageò by Arnold van 

Gennep, ñEssai sur le donò by Marcel Mauss, etc.)  

Theory 

Empiricism 

inductive 

reasoning 

deductive 

reasoning 

Aristotle was a human being. 

Aristotle died in 322 BC. 

Herodotus was a human being. 

Herodotus died in 425 BC. 

Charlemagne was a human being.  

Charlemagne died in 814 AD. etc. 

All human beings are meant to die. 
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How to express/represent 

knowledge 



Å The problems behind this empiricism approach 

were discussed by many philosophers 

(Philosophy of Science). 

ï Relevant philosophical thoughts already date back to 

Aristotle (4th century BC).  

ï Karl Popper had a critical view on empiricism. 

Å Therefore, it is less technical as feared by the 

humanities experts!  

Å However, this does not mean it is an easy 

undertaking. Quite the contrary, it is an ambitious 

interdisciplinary task involving all COSCH 

disciplines.  

Theory 

Empiricism 

inductive 

reasoning 

deductive 

reasoning 

Aristotle was a human being. 

Aristotle died in 322 BC. 

Herodotus was a human being. 

Herodotus died in 425 BC. 

Charlemagne was a human being.  

Charlemagne died in 814 AD. etc. 

All human beings are meant to die. 
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How to express/represent 

knowledge 



Observations 
Aristotle was a human being; Aristotle died in 322 BC. 

Herodotus was a human being; Herodotus died in 425 BC. 

Charlemagne was a human being; Charlemagne died in 814 AD. etc. 

All human beings die after a certain time. 

Human being has Death some Time Frame. 

Text based theory 

IT based theory 

Development of a knowledge model:  

Mammal > 

Human Beings 
Time Frame 

die 
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How to express/represent 

knowledge 



Observations 

IT based theory 

Text based theory 

Empirical data: experience, literature, etc. 

Also COSCHKR questionnaire, COSCH Case Studies. 

Theoretical superstructure derived from empirical data  

by an expert. 

Taxonomies, relationships and rules in COSCHKR. 

Development of a knowledge model:  
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How to express/represent 

knowledge 



Conclusion 

Input information 

IT based theory 

Bill Gates dies in some time frame. 

Bill Gates is a human being. 

Usage of a knowledge model:  

Mammal > 

Human Beings 
Time Frame 

die 
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How to use stored knowledge 



Conclusion 

Input information 

IT based theory 

Result from the reasoning from COSCHKR: Recommendation & 

guidance on technical selection and management. 

Assertion of input through COSCHKR App.  

Taxonomies, relationships and rules. 

Usage of COSCHKR App:  
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How to use stored knowledge 



How to collect and structure 

knowledge 
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Präsentationstitel ï Veranstaltung ï Veranstaltungsort ï Datum 13 

We need to build mutual understanding for the 

process behind a CH application 

Which data and information is relevant and why? 

What characterizes the object? 

What characterizes the technology? 

What are dependencies in between? 



How to collect and structure 

knowledge 
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Präsentationstitel ï Veranstaltung ï Veranstaltungsort ï Datum 14 

Object 

 

geometry 

appearance 

physico / 

chemical 

composition  

environment 

 

conditions 

access 

time 

é.. 

application 

 

research 

question 

required content 

analysis 

é.. 

technology 

 

instruments 

processing 

é.. 

data 

 

characteristics 

(spatial, 

spectral, ..) 

é.. 

engineer CH expert 



How to collect and structure 

knowledge 

Å What do we need to do to create the COSCHKR ontology?  

We have to transform the collected content into structured knowledge 

(define a theoretical concept from experiences and empirical data)  

Å individually (domain specific) to start with and then 

Å related to other domains 
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Å What do we need to do to create the 

COSCHKR ontology?  

ï Imagine the ontology being a tree  

Åwith a trunk 

Åand many deliquescing branches. 

ÅFrom branch point to branch point the  

description of a topic is getting more and  

more detailed. 

 

 
Å We have to create such a tree Ąeach branch at a time 

KUR Project 
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How to collect and structure 

knowledge 



Theory 

Empiricism 

inductive 

reasoning 

Case studies information 

and expertôs experiences 

are the basis to develop the 

ontology. 

COSCHKR ontology  

with general classes and  

inference rules. 

Using the ontology through 

the COSCHKR App  

- by entering specific 

information of a physical CH 

object, the application and 

other influences  -  

will actually be a deductive 

reasoning process. 

Approach: 

COSCHKR  

recommendation 

deductive 

reasoning 

STEP 3   

IT expert/knowledge engineer 

Å adding the theoretical concepts into 

the ontology  

STEP 2  

Engineer & CH expert identify together 

aspects which are relevant for the 

knowledge base 

Å Components which are already 

modelled 

Å Components which need to be newly 

modelled 
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STEP 1  

CH expert collects relevant content for 

his application (his view) 

How to collect and structure 

knowledge 



Å We realized the structuring process 

exemplarily for a project of RGZM 

(KUR project) 

 

Å Goal:  

investigation of the impact of a 

conservation process onto wooden 

objects 

3D-models of one waterlogged wood object. The shape before 

and after conservation treatment and the spatial differences as 

well as section planes are shown. 

Where we are 

COSCH 6th Joint WG Meeting and Workshop      Neuchatel 13.10.2015 

 



Through all three steps the ontology was filled with 

classes, relations and rules  

CH Objects 

Technologies 

Data 

Applications 

External 

Influences 

hasTechnologiesRelationships 

hasTechnologies-

ObjectsRelationships 

hasApplication-

ObjectsRelationships 

has Influences-on-

Technology 

hasData-

ObjectsRelationships 

hasObjectsRelationships 

hasTechnologies-

DataRelationships 

hasApplication-

DataRelationships 

has Influences-on-Objects h
a

s
In

flu
e
n
c
e

s
-o

n
-

A
p

p
lic

a
tio

n
s
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Where we are 



Å KUR-project ï spatial recording expert 

Several wooden objects in different degrees of 

degradation!  

>  I need to check with the conservation expert 

the stability of the object and the number of 

objects.  

Geometry of the objects needs to be recorded!   

> Changes of the shape, of the volume and in 

the extent of section planes > 3D datasets are 

needed!  

> I need to record the object twice, i.e. before 

and after conservation treatment!  

> I need to check the size of the samples and 

the needed accuracy.  

> Check with the conservation expert the 

possibility to add markers/targets to be able to 

compare two data-sets.  

Å KUR-project ï conservation expert 

For the wooden samples seven 

conservation techniques are applied to a 

variety of antique wood samples including 

varying types of wood, degrees of 

degradation etc.  

One parameter for the evaluation of the 

conservation methods is the geometry of 

the objects. Changes of the shape, of the 

volume and in the extent of section planes 

give information on the influence of the 

conservation on the shape of the objects. 

COSCHKR ï state of affairs 
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Å KUR-project ï spatial recording expert 

Several wooden objects in different degrees of 

degradation!  

>  I need to check with the conservation expert 

the stability of the object and the number of 

objects.  

Geometry of the objects needs to be recorded!   

> Changes of the shape, of the volume and in 

the extent of section planes > 3D datasets are 

needed!  

> I need to record the object twice, i.e. before 

and after conservation treatment!  

> I need to check the size of the samples and 

the needed accuracy.  

> Check with the conservation expert the 

possibility to add markers/targets to be able to 

compare two data-sets.  

CH Objects 

Technologies 

Data 

Applications 

External 

Influences 

3D change detection, at 

least two records are 

needed. 

Needed accuracy.   

 

Number of objects is 

relevant 

Stability of the object 

Object size 

 

3D data sets 

Accuracy of the data 

 

Accuracy provided by the 

technology 

Markers as supporting accessory 
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COSCHKR ï state of affairs 



Å KUR-project ï spatial recording expert 

Several wooden objects in different degrees of 

degradation!  

>  I need to check with the conservation expert 

the stability of the object and the number of 

objects.  

Geometry of the objects needs to be recorded!   

> Changes of the shape, of the volume and in 

the extent of section planes > 3D datasets are 

needed!  

> I need to record the object twice, i.e. before 

and after conservation treatment!  

> I need to check the size of the samples and 

the needed accuracy.  
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compare two data-sets.  

CH Objects 

Technologies 

Data 

Applications 

External 

Influences 
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COSCHKR ï state of affairs 

Å Further relevant factors:  

The samples are cubical and have edge lengths of 

at least 100x60x60 mm3. > size 

The waterlogged wood samples are kept in water 

> reflectance.  

The shrinkage of the wooden objects highly 

depends on the conservation treatment! It can be 

only few millimeters or even centimeters! > 

accuracy 

The un-treated samples have to stay wet why you 

cannot record them over a long time-period. You 

can towel them to reduce shininess. > data 

quality 

Wood is soft and not stable. > data quality 

It is no problem to add markers. > data quality 

and workflow 

We have around 700 samples. > 

workflow/automatisation 

 

 



3D change detection, at 

least two records are 

needed. 

Needed accuracy.   

 

Accuracy provided by the 

technology 

Markers as supporting accessory 

Automatisation of workflow  

Number of objects is relevant 

Stability of the object 

Object size 

Surface properties > colour, 

reflectivity, transparency 

 

Operating staff 

Costs  

CH Objects 

Technologies 

Data 

Applications 

External 

Influences 

3D data sets 

Accuracy of the data 

Data quality 

Data processing 

 

COSCHKR ï state of affairs 
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Observations 

Text based theory 

IT based theory 

Development of a knowledge model:  

ÅGeometric alteration is a change 

detection of detecting physical 

change that could be compared with 

two geometric features of the same 

physical objecté... 

Å Any precise change detection, one 

needs to compare the object at two 

different states with very high 

accuracy 

Å This measurement can be done on 

high quality data of the object 

ÅGeometric alteration is a change detection that compares geometries of the object 

ÅGeometric comparison requires at least two highly accurate datasets representing 

the geometry of the object 

Change Detection > 

Geometric Alteration 

Å Structured light scanning technology 

which is a spatial measurement 

method generates highly accurate 

3D data. 

Å The technology is suitable for large 

number of small objects 

Å Structured light scanning is a Spatial measurement system 

Å Structured light scanning generates highly accurate  3D data 

Data requires 
Spatial measurement 

Method > Structured 

Light Scanning 

generates 

COSCHKR ï state of affairs 
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Conclusions 

Input Information 

IT based theory 

Development of a knowledge model:  

ÅWooden samples are geometric cubes 

Å analysis on geometric alteration of wooden samples 

ÅWooden samples are in large number and small in sizes 

Change Detection > 

Geometric Alteration 
Data requires 

Spatial measurement 

Method generates 

ÅHighly accurate 3D data are required to represent the same Wooden 

sample for geometric comparison 

ÅStructured Light Scanning generates highly accurate 3D data and is 

suitable for large numbered objects with small sizes   

Structured Light 3D Scanning is prescribed 

technology for analysis of geometric alteration 

of the wooden samples 
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Germolles Wall Painting  

A conservation strategy will be 

designed to ensure long term 

preservation of these unique 

paintings.  

Wall paintings in the dressing room. The interests are the 

decorations (letters P & M) and the wall on which these 

decorations are painted to better estimate the original 

decorations behind the restoration works.  

COSCHKR ï state of affairs 
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Germolles Wall Painting  - conservation expert 

The wall painting have not been documented before 

restoration so the main aim of the project is to better 

understand the original decorations under the restoration 

work and understand the paint used. The wall paintings 

cover an area from 5m X 3m (countess of Nevers) to 2m 

X 1m (rooms of Duke). There are metal decorations 

providing a shiny appearance of the decorations. The 

original material will be rediscovered by comparing with 

the list of materials provided in the medieval records. A 

conservation strategy will be designed to ensure long 

term preservation of these unique paintings.  

Research questions 

Å Distinguishing original material from restoration 

work to better understand the original materials 

and painting techniques used for planning a long 

term preservation of the original materials. 

COSCHKR ï state of affairs 
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CH Objects 

Technologies 

Data 

Applications 

External 

Influences 

Level of details (sizes) > 

micro, macro 

Nature of object > 

invasive, non-invasive 

Materials  properties  > 

chemical composition 

Surface properties > 

reflectivity  

Transportability  

 

1D and 2D spectral data 

Accuracy and resolution 

of the data 

 

Accuracy & resolution provided 

by the technology 

Different light beams as essentials 

Spectral range of the technologies 

Instruments inside COSCH 

Determination of 

original painting  

Needed accuracy & 

resolution.   

 

Surrounding > dark, light  

Project budget low to 

moderate 

Technical competence > High 

 

COSCHKR ï state of affairs 
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